ABSTRACT.
ABSTRACT.
The oscillatory character of solutions to the functional differential equation x (t) + a(t)f(x(g(t))) = Q(t) is investigated, by comparison with the oscillatory character of solutions to x (t) + s(t)f(x(t)) = Q where s(t) > ya(t), 0 < y < 1. Here, Q(t) represents a bounded, oscillatory forcing function, and g(t) tends to» as t -» °o or g(i) > t -c for large t but is otherwise arbitrary.
Consider the functional differential equation (1) x(n)it) + ait)fix(git))) = Qit), whose solutions may be compared with those of the differential equation (2) x(n\t) + sit)fixit)) = 0, where sit) > yait) fot all sufficiently large t, 0 < y < 1. large zeros, and x(t) 4 0 on any ray [t,, <*>) for which t. > r_. Also x(t) e F is bounded if there exists M > 0 such that |x(i)| < M for all large t.
The following assumptions will be made for equation (1) , the first of which is due to A. G. Kartsatos Proof. Suppose all bounded solutions to (3) are oscillatory, and suppose x(t) is a bounded nonoscillatory solution to (1); i.e., suppose x(t) > 0 for all t > a> t . Since git) -► <*=, there exists a number k such that 0 < xit) < k, and 0 < xigit)) < k for all t> ß>a fot some ß.
Consider wit) = xit) -Rit), which is a solution to (4) w<*\t)+ ait)f[wigit)) + Rigit))] = 0, t>ß.
Since xigit)) = wigit)) + Rigit)) > 0 for t > ß, it follows from (ii) and (1) Since Lim ^^ wit'n) = A2 also, then Lim _too xit') = 0 and therefore
Lim inf x(t) -0.
The proof is similar if one assumes xit) < 0.
In order to handle the unbounded solutions to (1), it becomes necessary to include some additional assumptions, and to state a lemma which is due Proof. Suppose x(t) £ F is an unbounded nonoscillatory solution to (1);
i.e., suppose x(t) > 0 and x(g(t)) > 0 for all / > a > t., for some a. Let w(t) = x(t) -R(t), which satisfies (4) w{n\t) + ait)flwigit)) + Rigit))] = 0, t > a.
Since Rit) is bounded, then wit) is unbounded and 
fivit))
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We now show that sit) > ya(t), 0 < y < 1. Since A2 + Rigit)) > 0, and / is nondecreasing, then
where the last inequality is a result of the lemma. Thus, sit) > yait), 0 < y < 1. But vit) is then a solution to (3) and therefore, oscillatory, which contradicts vit) > 0. Thus, xit) must be oscillatory. Again, the proof is similar if one assumes xit) < 0 for large t. The author would like to express his gratitude for the advice and suggestions from his thesis advisor Gerald H. Ryder in the preparation of this work, and to the referee for his helpful comments.
